The experiment was carried out at the Farm Experimental of Sakha Agricultural Research Station (El-Hamrawy), Agricultural Research Center (ARC), Egypt through 2015Egypt through /2016Egypt through and 2016Egypt through /2017 seasons to investigate response of three flax cultivars to nitrogen and phosphorus fertilizers levels on yields and its components as well as technological characters under saline soil conditions. The experiment was done in a split-plot design with three replications. Where, the main-plots were allocated to three flax cultivars i.e. Sakha 3 (fiber flax cultivar), Giza 11 (dual purpose flax cultivar) and Sakha 5 (oil flax cultivar). The sub-plots were allocated to four combination treatments of nitrogen and phosphorus fertilizers i.e. 45 kg N + 15.5 kg P 2 O 5 /fed, 45 kg N + 22.5 kg P 2 O 5 /fed, 55 kg N + 15.5 kg P 2 O 5 /fed and 55 kg N + 22.5 kg P 2 O 5 /fed. The results were obtained could be summarized as follows:* Sakha 3 gave the best results other to flax cultivars under studied and produced the maximum valuesof length of technical , fiber yield per plant and per feddan, fiber length, total fiber % and fiber fineness in both seasons. Meanwhile, Giza 11 cultivar significantly superior other studied cultivars and resulted in the maximum values of diameter of stem , straw yield per plant and per feddan, length of fruiting zone, No. of capsules/plant, 1000-seed weight, No. of seeds/plant, seed yield per plant and per feddan in both seasons. However, Sakha 5 cultivar produced the maximum values of seed oil content. *Maximum numbers of all characters studied were showed from fertilizing flax plants with 55 kg N + 22.5 kg P 2 O 5 /fed, except fiber fineness in both seasons. It can be mentioned that mineral fertilizing Giza 11 cultivar with 55 kg N + 22.5 kg P 2 O 5 /fed in order to maximizing seed yield and its components and mineral fertilizing Sakha 3 cultivar with 55 kg N + 22.5 kg P 2 O 5 /fed to maximizing straw and fiber yields under saline soil conditions in Kafrelshiekh governorate, Egypt.
INTRODUCTION
Flax (Linum usitatissimum L.) production dates back to ancient history. Europe produces most of the highquality long-fiber flax used for linens, rugs, and other textiles. Seeds from flax are crushed to produce linseed oil and linseed meal. In Egypt, flax is cultivated as two purpose (seeds for oil and stems for fiber ).
Salinity is a common environmental challenge in the worled and it is one of the main problems that limit agricultural production. Sairan and Tyagi (2004) .
The main objective of this work aimed to evaluate three flax cultivars under soil salinity conditions. EL-kady et al. (2010) , indicated that Sakha3 and Sakha4 varieties exceeded means of the check varieties Sakha1 and imported Belinka for straw yield and fiber yield . Abo-Kaied et al. (2015) concluded that Giza 11 and Giza 12 varieties are a dual purpose type for straw, fiber and oil yields. They may replace the low yielding cultivars Giza 8 and Sakha 1. Kineber et al. (2015) demonstrated that Sakha5 and Sakha6 varieties were higher significantly in straw yield, seed yield, fiber yield, oil yield, fiber and oil ratio. Sorour et al. (2015) reposted that Giza 9 cultivar surpassed Sakha 3 cultivar in most of studied characters, whereas Sakha 3 exceeded Giza 9 cultivar in fiber yield/fed and quality characters. Kumar et al. (2018) found that genotypes significantly differed in days to 50% flowering, days to maturity, height of plant , No. of primary branches/plant, No. of secondary branches/plant, No. of capsules/plant, No. of seeds/plant, 1000-seed weight, biological yield/plant, harvest index, oil content and seed yield/plant.
Flax plants responded to nitrogen fertilizer, where it was sensitive of emergence and seed yield (Marschner, 1995 and Lafond et al., 2003) . Abd El-Dayem and ElBorhamy (2015) showed that fertilizing flax plants with 75 kg N/fed significantly increased height of plant , length of technical , straw, fiber and seed yields per plant and per feddan, length of fruiting zone, No. of capsules/plant, 1000-seed weight, No. of seeds/plant, fiber length, fiber fineness and seed oil content and produced the maximum valuesas compared with without nitrogen. Abdel-Galil et al. (2015) found that the highest mineral nitrogen fertilizer rate (178.5 kg N/ha) had the maximum valuesof length of technical , diameter of stem , No. of capsules/plant, No. of seeds/plant, 1000 -seed weight, seed yield per plant and per ha, straw and fiber yields per ha. Conversely, flax seed oil content was decreased by increasing mineral nitrogen fertilizer rates. Dohat et al. (2017) reported that The oil content was recorded higher with application of nitrogen at the rate of 30 kg N/ha.
Phosphorus play important role in energy storage and transfer within the plant (Dick, 2011) . Emam and Dewdar (2015) reported that add different treatments of phosphorus were significantly affected straw, seed and oil yields. Xie et al. (2016) showed that the application of phosphorus fertilizer (30 kg P/ha) give the maximum No. of capsules/plant, seed weight/plant, seed yield and oil yield by 20, 19, 44, and 56%, respectively, as compared with the control treatment. Patil et al. (2018) presented that used 40 kg phosphorus/ha recorded the maximum values of yield contributing characters No. of capsules/plant, seed yield/plant, seed yield/ha, straw yield/plant and straw yield/ha which was significantly superior over its lower levels. Leilah et al. (2003) revealed that adding 60 kg N + 15 kg P 2 O 5 /fed significantly increased height of plant , length of technical , straw, fiber and seed yields per plant and per feddan, length of fruiting zone, No. of capsules/plant, 1000-seed weight, No. of seeds/plant, total fiber percentage, fiber fineness and seed oil content. Khajani et al. (2012) presented that used 90 and 120 kg/ha of nitrogen and phosphorus, respectively significantly increased No. branches/plant, No. of capsules/plant and seed yield.
The main objective was to study reaction of three flax cultivars to different levels of nitrogen and phosphorus fertilizers on yields and its components as well as technological characters of three flax cultivars under saline soil conditions in Kafrelshiekh.
MATERIALS AND METHODS
The present study was worked out at the Experimental Farm of Sakha Agricultural Research Station (El-Hamrawy), Agricultural Research Center (ARC), Egypt in 2015/2016 and 2016/2017 seasons split-plot design was used with three replicates. The main-plots were allocated to three flax cultivars i.e. Sakha 3 (fiber flax cultivar), Giza 11 (dual purpose flax cultivar) and Sakha 5 (oil flax cultivar) and its pedigree was reported in Table 1 . The sub-plots were allocated to four combination treatments of nitrogen and phosphorus fertilizers i.e. 45 kg N + 15.5 kg P 2 O 5 /fed, 45 kg N + 22.5 kg P 2 O 5 /fed, 55 kg N + 15.5 kg P 2 O 5 /fed and 55 kg N + 22.5 kg P 2 O 5 /fed.
The N fertilizer (Ammonium Nitrate, 33.5 % N) at the a formerly mentioned rates was added in two different date (the first date before first irrigation and the second date before second irrigation). The P fertilizer (calciumsuperphosphate, 15.5% P 2 O 5 ) at the aforesaid rates was added during soil preparation to the experimental units. Radwan and Momtaz (1966) All obtained data were statistically analyzed according to the technique of analysis of variance (ANOVA) for the split-plot design as published by Gomez and Gomez (1984) by using MSTAT statistical package. Least significant difference (LSD) method as described by Snedecor and Cochran (1980) was used to test the differences among means of treatment (5 % level of probability).
RESULTS AND DISCUSSION

1-Performance of cultivars:
From obtained results in Tables 3, 4 and 5, it could be noticed that there were significant differences in straw yield and its components (length of technical , diameter of stem , straw yield "g/plant", straw yield "t/fed", fiber yield "g/plant" and fiber yield "kg/fed"), seed yield and its components (length of fruiting zone, No. of capsules/plant, 1000-seed weight, No. seeds/plant, seed yield/ plant( g ) and seed yield "t/fed") and technological characters (length of fiber /plant, total fiber percentage, fiber fineness and seed oil content) among studied three flax cultivars i.e. Sakha 3 (fiber flax cultivar), Giza 11 (dual purpose flax cultivar) and Sakha 5 (oil flax cultivar) in either seasons.
Sakha 3 gave the best results other to flax cultivars under studied and produced the maximum values of length of technical , fiber yield per plant and per feddan, fiber length, total fiber % and fiber fineness in both seasons. While, Sakha 3 cultivar resulted in the lowest values of diameter of stem , length of fruiting zone, No. of capsules/plant, 1000-seed weight, No. of seeds/plant, seed yield per plant and per feddan and seed oil content in both seasons.
Meanwhile, Giza 11 cultivar significantly superior other studied two flax cultivars and resulted in the maximum values of diameter of stem , straw yield per plant and per feddan, length of fruiting zone, No. of capsules/plant, 1000-seed weight, No. of seeds/plant, seed yield per plant and per feddan in first and second seasons. While, Giza 11 cultivar recorded the lowest principle of fiber fineness in the first and second seasons, However, Sakha 5 cultivar gave the best results other to flax cultivars under studied and produced the maximum values of seed oil content and the lowest values of length of technical , straw yield per plant and per feddan, fiber yield per plant and per feddan, fiber length and total fiber % during 2015/2016 and 2016/2017 seasons.
The changes between the tested three flax cultivars could mainly be attributed to the differences in their genetical constitution and their response to the environmental under saline soil conditions . The results are in line with those demonstrated by Abo-Kaied et al. (2015) , EL-kady et al. (2010) , Kineber et al. (2015) , Sorour et al. (2015) and Kumar et al. (2018) . With respect to the produce of nitrogen and phosphorus fertilizers levels i.e. 45 kg N + 15.5 kg P 2 O 5 /fed, 45 kg N + 22.5 kg P 2 O 5 /fed, 55 kg N + 15.5 kg P 2 O 5 /fed and 55 kg N + 22.5 kg P 2 O 5 /fed straw yield and its components (length of technical , diameter of stem , straw yield "g/plant", straw yield "t/fed", fiber yield "g/plant" and fiber yield "kg/fed"), seed yield and its components (length of fruiting zone, No. capsules/plant, 1000-seed weight, No. of seeds/plant, seed yield "g/plant" and seed yield "t/fed") and technological characters (fiber length/plant, total fiber percentage, fiber fineness and seed oil content), it was significant in the two seasons growing of this study as presented in Tables 3, 4 and 5.
All studied characters of flax gradually increased as a result by increasing nitrogen fertilizer levels nitrogen and phosphorus fertilizers levels from 55 kg N + 22.5 kg P 2 O 5 /fed to 55 kg N + 15.5 kg P 2 O 5 /fed, 45 kg N + 22.5 kg P 2 O 5 /fed and 45 kg N + 15.5 kg P 2 O 5 /fed, except fiber fineness in both seasons. It was evident that, under the environmental conditions of this study, flax plants still responded to more levels of nitrogen and phosphorus fertilizers up 55 kg N + 22.5 kg P 2 O 5 /fed. Regarding fiber fineness as technological character, it had adverse trend of all studied characters.
These results may be attributed to nitrogen encourages plant to uptake other elements activating in soil, thereby growth of plants. Also, phosphorus greatly stimulates growth and reproduction, consequently enhancing growth measurements and all straw, fiber and seed yields components. Leilah et al. (2003) , Khajani et al. (2012), Abd El-Dayem and El-Borhamy (2015) , AbdelGalil et al. (2015) , Xie et al. (2016) and Patil et al. (2018) confirmed these results.
Interaction effect:
The obtained results indicate that there was significant effect due to the interaction between three flax cultivars. nitrogen and phosphorus fertilizers levels on 1000-seed weight and total fiber % (in the second season), length of technical at harvest, straw, fiber and seed yields per plant and per feddan, length of fruiting zone, No. of capsules/plant, No. of seeds/plant, fiber length and fiber fineness (in both seasons) as shown in Tables 3, 4 and 5. Illustrated data in table (6) indicated that Sakha3 flax cultivar had the maximum values of straw yield per plant and per feddan from applied mineral fertilizing with 55 kg N + 22.5 kg P 2 O 5 /fed in both seasons followed by Giza 11 flax cultivar in both seasons. The data revealed that Sakha3 flax cultivar had the maximum values of fiber yield per plant and per feddan were resulted from mineral fertilizing with 55 kg N + 22.5 kg P 2 O 5 /fed in the first and second seasons obtained by using mineral fertilizing with (55 kg N + 15.5 kg P 2 O 5 /fed) in the same flax cultivar in both seasons. The maximum values of seed yield per plant and per feddan were showed from mineral fertilizing Giza 11 cultivar with 55 kg N + 22.5 kg P 2 O 5 /fed in both seasons as presented in Table  6 . Mineral fertilizing Giza 11 cultivar with 55 kg N + 15.5 kg P 2 O 5 /fed considered as second best interaction treatment in both seasons about to seed yield per plant and per feddan. Table 5 
